Tailoring the Degradation of Cyano-arene based Photocatalysts for Enhanced Visible-Light-Driven Halogen Atom Transfer
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We report the design of donor-acceptor cyanoarene-based photocatalysts (PCs) to enhance beneficial PC degradation for halogen atom transfer (XAT)-induced dehalogenation reactions. Our investigation reveals the competitiion between the catalytic cycle and the degradation, with degradation becoming dominant, for inactivated alkyl halides. The degradation of PCs impacts the efficiency of the XAT, leading to investigation into modification of the degradation behavior in a desirable direction. Dueto the variation in the nature and rate of PC degradation, and its impact on the reaction across the range of PC structures, we designed the PCs to develop a pre-catalyst, named 3DP-DCDP-IPN. The pre-catalyst undergoes rapid degradation into an active form, showed an improved reducing ability in its radical anion form for the better PC regeneration, and the effective XAT reaction.
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